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to 3 % (Michel 1975) . He also followed several groups of calves, 4-8 days old, and found that the deficiency of trace elements that act as enzymatic catalysts in biological processes was clinically manifested. The observed deficiencies were associated with dwarfism, increased disposition to diarrhea, originating probably in mother, fetal or colostral nutrition or in inadequate ability of calf to build up corresponding tissue reserves. The author also supposed that the used feed mixtures were not an adequate source of these minerals. If pregnant dams were treated, a significantly increased birth weight (2 kg in average) of calves and reduced morbidity when compared with control animals were observed (Michel 1975) . Slanina et a1. (1971) reported that inorganic phosphorus levels of calves born out of dams with inorganic P deficiency in blood serum had dropped below the mean physiological standard, this finding not applying to plasma calcium.
The increased zinc content in a feed ration of pregnant dams brings about an increased level of this element in their born calves. The deficiency in cattle is manifested by hair loss, skin keratosis and by underdeVeloped sexual organs (Labuda et al. 1975 ). Iron deficiency is in all species of farm animals accompanied by anemia, similarly as in the case of copper deficiency. When Cu is deficient bone structure and digestive tract disorders, manifested by diarrhea, and heart function disorders appear (Labuda et a1. 1975) .
Macroelement metabolism in connection with diarrhoea in calves has also been studied by a series of authors (OpliStil, MaSek 1967; Fischer, Butte 1974; Cabello, Michel 1977, etc.) .
Calves with postnatal health disturbances differ by biochemical findings from healthy ones' already at birth and probably also during· their fetal life. When assaying phosphatemia, 72 % of animals with inorganic P concentration at birth being lower than 7 mg/l00 ml (i. e. 2.26 mmol/l) suffered from diarrhea for several days following birth (Cabello, Michel 1977) . These authors followed calves from birth to 20 days of age and found that ca1cemia and phosphatemia in scouring calves was always lower during this period when compared with healthy calves, these differences lasting at least 20 days. On the other hand, Fischer and Butte (1974) who compared healthy and scouring calves found in the latter case the Ca, Mg and inorganic P levels only slightly changed. Jacobson (1972) reported on seventy known interrelations (synergism, antagonism, mutual conditionality).between minerals and stated that marginal mineral deficiencies led to reduced feed intake and in the case of lactating cows to lowered milk production.
In the present work we have aimed at so far not fully elucidated relations between dam and her progeny in the field of metabolism of some plasma minerals and trace elements. Clinically healthy cows in the last months of pregnancy and during the first month post partum were followed, the evaluation of the relation between mineral levels in mothers and calves up to the age of three months being the main task.
Materials and Methods
The experiment was conducted on 40 late pregnant cows and their 42 calves of Bohemian Spotted breed in a large-capacity cowhouse accomodating 600 heads. The clinical examination and blood sampling of cows was carried out 2-5 weeks prior to the expected date of delivery and 2-4 weeks post partum. At the same time urine samples were taken by catheterization.
Immediately after birth the calves were transferred into individual cages in a prophylactorium and after 14-18 days they were moved into a calf-house. Twice a day the calves were given co-· lostrum from buckets and from day 6 of age the calves were turned to a milk-replacer Laktosan A. The daily colostrum ration was 4-5 litres, that of milk; replacer Laktosan A 6-7 litres. The TK-l mixture (concentrate) for calves was supplemented from the 11th day, meadow hay from three weeks of calf age. The mean body mass of calves prior to colostrum intake was 42.2 kg. Their health condition was followed from birth to the age of three months. The blood samples were taken from v. jugularis prior to colostrum intake and then after 1, 3, 7,21,42,56 and 84 days past the colostrum intake. Heparin was used as an anticoagulant agent for blood treatment.
The determination of calcium, magnesium, zinc, copper and iron levels in plasma of cows and their calves and in urine of cows was carried out using atomic absorption spectrophotometry. The content of inorganic phosphorus was determined photometrically using the Bio-la test (Lachema Bmo).
. The results obtained were evaluated on a Hewlett-Packard computer, model 9810 A. To test the differences between individual samplings the method of simple split analysis and Duncan's test were used.
Results and Discussion
The mean levels of individual macro-and trace elements in blood plasma of cows prior to and post partum and their interrelation are presented in Table 1, indicating that statistically highly significant decrease in calcium was observed in blood plasma of post partum cows when compared with that of pre-partum cows. The drop of Ca, inorganic P and the increase of plasma Mg post partum was also reported by Kirchner et al. (1977) . The level of plasma zinc; was found to be lowered in post partum cows, this being not statistically significant. The Mg, inorganic P and Fe concentrations in the blood plasma of post partum cows were significantly higher in comparison with those of pre--partum cows, the Ca, Mg and inorganic P levels in urine being also higher in post partum cows but when compared with pre partum data they were not statistically significant (Table 2) . Table 1 Mean levels of plasma macro-and trace elements in cows prior to and post parturition Table 2 Mean levels of macroelements in urine of pre-and post partum cows 
The dynamics of mean levels of plasma elements in individual samplings is given in Tables 3 and 4 . With the exception of Mg the mean levels of all determined plasmatic macro-and trace elements in calves at the first examination, i. e. prior to colostrum intake, were higher than in their dams. The higher concentration of Ca and inorganic P in early postnatal period of calves when compared with adult cattle was also found by Cabello and Michel (1977) . Similar differences in Ca, Mg and inorganic P levels between a. dam and her Slanina et al. (1971) , Hajdu et al. (1977) but the absolute values reported by these authors differ one from another. The mean concentration of plasma Ca in our experimental calves varied in the first week and then at the age of 14 days dropped to the lowest value of all. Later the concentration gradually increased, reaching its maximum in calves two months old (2.91 ± 0.27 mmol/l). In the third month the observed mean value became identical with the initial value prior to colostrum intake.
The plasma Mg level gradually decreased from the first day of calf life, reaching the lowest value of 0.79 ± 0.08 mmol/l in the third week. From the sixth week to the third month it progressively increased so that the last measured value in calves 3 months old was higher than that prior to colostrum intake. A similar tendency in variation of plasma levels of Ca and Mg was reported by Buttler et al. (1971) , Dobsinsky (1975) , Little et al. (1977) , Cabello and Michel (1977) . The amount of inorganic P also gradually decreased from the initial high level, reaching the lowest limit of 2.56 ± 0.23 mmol/l at the age of 2 weeks. With. the increasing age a rather significant increase appeared. The levels of these macroelements are in many cases very similar or almost identical with data reported for calves by Melichar et al. (1971) , Slanina et al. (1971) , Barlet et al. (1971) , Michel and Dardillat (1972) . The comparison, using the t-test (P), of mean levels of plasma macroelements between individual samplings is summarized in . Table 5 . When plasma zinc levels of calves (prior to colostrum intake) and their dams Table 5 Comparison of mean concentrations of plasma Ca, Mg and inorg •. p between individual samplings using the t-test ( 
were compared, the former was found to be higher by 12,umol/l. It can generally be said that bodies of young animals contain less zinc that those of mature animals (Labuda et al. 1975) . Taking into account this fact, it can be assumed that the increased deposition of this microelement in tissues occurs probably during the first weeks of life. Both this fact and the lower supply of this element in feed result in zinc concentration decrease in blood. The lowest value, similarly as in other elements, was observed at the age of three weeks (2l.97 ± 11.50,umol/I). At the age of two and three months the zinc level in calf plasma stabilized approximately at the values found in cows, these values being, nevertheless, higher than those reported for cows by Michel (1975» Kudr; avcev and Kudr; avceva (1972) . Table 6 Comparison of mean concentrations of plasma Zo, Cu and Fe between individual samplinls usinl the t-test (P) 
The copper level in the plasma of adult cattle, as reported by So v a et ai. (1965), Michel (1975) and Slanina et ai. (1977) ranges approximately from 13 to 20 ,umoi/i. Considering this aspect the values of plasma copper in pregnant cows found by us conformed to a marked hypocupremia. The plasma copp~r concentration in the examined calves was at the time of first sampling prior to colostrum intake almost twice as high as that in the cows. This level increased gradually and reached the maximum value of 16.39 ± 3.24,umol/l at the age of three weeks, this concentration being almost quadruple of that observed in cows in the pre partum period. This finding in calves can be in connection with intensive hemopoiesis at this age. The Cu concentration in calf plasma stabilized at the values reported for adult cattle at the age of two and three months.
The iron content in calf body greatly varies and differs even between males and females of the same species (Labuda et aI., 1975) . Little et aI. (1977) followed 30 heifers in weekly intervals up to the 13th week of age and found that with the increasing age the iron concentration in calf plasma had gradually increased during the whole period. We have not, however, observed this tendency when following approximately the same number of animals of both sexes. The iron concentration in the plasma of our experimental calves prior to colostrum intake was found to be by 20 "mol/l higher than in· breeding cows and reached the values of 48.84 ± 14.44 "moi/l. The iron level decreased by one third up to the age of three days, then increased again, alternating from 30 to 40 "mol/l at the age of 3-6 weeks. This range is in agreement with findings of Slanina et al. (1977) . The lowest value of 29.89 ± 11.35 "mol/l was recorded in calves two months old.
The comparison of mean levels of plasma microelements between individual sampling in calves and their dams using the t-test (P) is shown in Table 6 .
The results of our work may be considered as a basis for further studies concerning the mother-calf relations during the last stage of pregnancy and early postnatal period, both in physiological and pathological conditions. These results can also be regarded as the starting material for studying the dynamics of metabolism development of some macro-and microelements in calves and various categories of young cattle. The knowledge to be obtained can be used both in preventive diagnostics and rationalization of animal nutrition, production and reproduction of health condition under industrial way of cattle husbandry.
Hladiny minerBlnich latek v krevni plazme krav a jejich telat napajenych z nadob . V krevni plazm~ 40 krav a jejich telat do staff 3 m~icU byly v zimnfm obdobi v podminkach velkovYrobni technologie sledovany koncentrace Ca, Mg, anorg. P, Zn, Cu a Fe. Statisticky vYznamne sn~eni koncentrace Ca a vYznamne zvYseni hladin Mg, anorg. P a Fe v krevni plazm~ bylo zjisteno u krav po poroduoproti hodnotam pred porodem. V hladinach plazmatickeho zinku a medi nebylo u dojnic pred a po porodu vYznamnych rozdilii. Koncentrace Ca, Mg a anorg. P v moo dojnic po porodu byly oproti hodnotam pred porodem nevYznamn~ vyssi.
Plazmaticke hladiny Ca, anorg. P, Zn, Cu a Fe byly u telat pred napitim kolostra vyssi nez u jejich matek. Nejnizsi hladiny plazmatickeho Ca, Mg, anorg. P a Zn byly nalezeny u telat ve staff dvou aZ tff tjdnii; U medi byla nalezena nejnizsi koncentrace pred napitim kolostra a u plazmatickeho zeleza treti den po narozeni.
Nejvyssi priim~rne zjist~ne hodnoty behem celeho trim~iCniho sledovam telat cinily u plazmatickeho Ca 2,91 ± 0,27 mmol/l (staff 2 mesice), u horciku 0,95 ± 0,10 mmol/l (staff 1 den), u anorg. P 3,52 ± 1,0 mmol/l (pred napitim kolostra), u Fe 48,84 ± 14,44 "mol/l (pred napitim kolostra), u Zn 42,25 ± 29,34 "mol/l (stari 3 dny) a u medi 16,39 ± 3,24 "mol/l (staff tri tjdny). 
